Morphogenic signaling in neurons via neurotransmitter receptors and small GTPases.
Several neurotransmitters including serotonin and glutamate have been shown to be involved in many aspects of neural development, such as neurite outgrowth, regulation of neuronal morphology, growth cone motility and dendritic spine shape and density, in addition to their well-established role in neuronal communication. This review focuses on recent advances in our understanding of the molecular mechanisms underlying neurotransmitter-induced changes in neuronal morphology. In the first part of the review, we introduce the roles of small GTPases of the Rho family in morphogenic signaling in neurons and discuss signaling pathways, which may link serotonin, operating as a soluble guidance factor, and the Rho GTPase machinery, controlling neuronal morphology and motility. In the second part of the review, we focus on glutamate-induced neuroplasticity and discuss the evidence on involvement of Rho and Ras GTPases in functional and structural synaptic plasticity triggered by the activation of glutamate receptors.